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Application Device 

The current invention relates to a device for direct or indirect application of liquid or 
viscous medium onto a moving material web, especially a paper or cardboard web, 
comprising a metering gap that is formed between an inlet side lip and an outlet side lip 
of the applicator device, 

A generic applicator device of this type is known from EP-A 0701022. In this 
publication a so-called "open-jet nozzle" is disclosed, whereby a free and unsupported 
stream that is ejected under pressure from the delivery or application nozzle impacts the 
moving material web directly or indirectly. 

An additional generic applicator device is described, for example in publication DE 
10012345. 

This relates to a so-called "Curtain Coater" - a curtain-type applicator device, whereby 
the coating medium reaches the surface that is to be coated, essentially due to gravity. 

Both types of applicator devices are equipped with a manifold for the coating medium. 
From the manifold the medium travels through openings into an inlet gap and from there 
into the metering gap that is embodied by an applicator nozzle from where the medium 
subsequently emerges. The metering gap is formed by two nozzle lips. By adjusting one 
or both lips, the outlet width can be varied. 

In direct application of the medium, a material web travels past the delivery nozzle where 
it is treated directly with the medium. 

In doing so, the material web travels over at least one supporting surface, for example 
over a backing roll. 
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In indirect application of the medium the coating medium is first applied to the surface of 
an applicator element (for example an applicator roll or a continuous revolving belt) in 
order to be transferred from the applicator element to the material web in a nip through 
which the material web travels. 

Of the two lips forming the metering gap, the lip that is located on the side of the 
metering gap on which the material web travels toward the application device is referred 
to as the inlet side lip. Consequently, the lip that is located on the side of the metering 
gap on which the material web travels away from the application device is referred to as 
the outlet side lip. 

All these referenced components are full machine width (in other words, extending across 
the entire width of the paper or cardboard web manufacturing or converting machine). 
These components are essentially adapted to the width of the web that is to be treated, 
whereby currently a width of approx. 10 m and more is no longer rare. An additional 
factor is that with ever increasing demands for higher machine speeds, a uniform 
application of the medium becomes increasingly more difficult. In addition, long 
stretched-out components of this type are susceptible to deflection. 

Good application results are achieved with nozzle applicator devices of this type. These 
applicator devices, or their nozzles have however the disadvantage that they are very 
susceptible to clogging at the delivery area of the machine-wide metering gap. This gap 
is very narrow and has an opening of only a few millimeters, especially only 
approximately 0.8 mm. 

Over a period of time small particles, such as contaminants and particles of the 
application medium that commonly has a temperature of 60° C or hotter may adhere to 
that side of the metering gap that is in contact with the medium and may harden there, so 
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that the application across the entire width of the material web is no longer sufficiently 
uniform, thereby reducing the coating quality. 

Because of this, very expensive clean-up procedures are necessary in order to directly 
remove the deposits ("caking") either mechanically, or through hydraulic means. Often, 
the machine must even be shut down for this, imposing considerable limits upon machine 
availability, as well as causing production losses and related high costs. 

In some instances attempts are made to cool these areas from the outside. These measures 
however, are not successful since the cooling effect for the critical area is not sufficient. 

It is, therefore, the objective of the current invention to further advance an applicator 
device where on the one hand adherence of particles in the dispensing area of the 
applicator nozzle, and on the other hand a thermal deflection of applicator device 
components can be prevented, or at least minimized. 

According to the current invention both objectives are met in that at least one thermal 
control channel through which a fluid flows is integrated into at least one of the two 
nozzle lips of the applicator device. Water or air may be used as temperature controlling 
fluids. 

A single device therefore, provides a simple method to solve the first objective 
(avoidance or reduction of deposits and "caking" of particles in the critical areas of the 
application nozzle) with a cooling fluid or, if desired also the second objective (reduction 
or prevention of thermal deflection of applicator device components that are responsible 
for the application results) with a fluid whose temperature is adapted to the temperature 
of the coating medium. 
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As a rule, the coating medium has a temperature of to approximately 60°C, causing the 
applicator device, especially the nozzle lips with the metering gap to warm up. 

The inventors recognized that a temperature difference can be produced between outside 
and inside surfaces of the nozzle lips, when utilizing a cool or cooled fluid. Condensate 
formation on the surfaces of the metering gap which are in contact with the medium 
occurs whereby with this formed condensate "caking" of particles is prevented, or at 
least considerably reduced. 

The device therefore operates in an almost self-cleaning mode, without necessitating 
machine shut-downs. Even after extended stops, the applicator device is immediately 
ready for service. Defects in the coating layer are avoided. 

If a fluid is utilized that has been adapted to the temperature of the coating medium, 
thermal deflections are minimized. 

The selection of either cool or warmed fluid depends upon which objective takes 
precedence. 

It is especially advantageous if the at least one temperature control channel is located in 
the immediate vicinity of the nozzle end, that is on the outlet end or the delivery area of 
the device, since this area represents the critical area for "caking". 

An advantageous embodiment of the current invention provides that the at least one 
temperature control channel is located on the side of the nozzle lip (lips) that faces the 
outside, whereby the wall thickness of the nozzle lip in the area of the temperature 
control channel is thinner on the side facing the outside than on the side that is in contact 
with the medium. 
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This has the advantage that the respective nozzle lip in this section is subject to only 
insignificant thermal deformation. 

It is also useful if this outer wall section of the nozzle lip forms a thin-walled component, 
which additionally seals the temperature control channel toward the outside. The 
component - for example a strip - needs to be only 0.1 to 3 mm thick, preferably 0.2 to 1 
mm. 

The metal components, namely the nozzle lip and strip are connected with each other 
either by laser welding or gluing or brazing. This technology provides a highly precise 
and tight connection. In addition, an unintentional deformation of the nozzle lips is 
thereby avoided. 

Additional design characteristics result from additional sub-claims. 

The inventive device is of simple construction. No other components are required in 
addition to fluid feed lines that are present in any event in machinery for the production 
or conversion of a material web, especially a paper or cardboard web, for example for 
cooling of channels and/or walls. 

An appropriate diversion of the fluid supply is easily achieved. 

Existing nozzle applicator devices, such as open jet nozzles or curtain coater type devices 
can be easily retrofitted with the inventive, temperature controllable nozzle lips, if the 
supporting structure of the applicator device and the said nozzle lips are separate 
components. 
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The invention is further explained below with reference to a design example and 
drawings: 

Figure 1 : an overall schematic cross sectional illustration of the inventive 
applicator device, in the embodiment of an open jet nozzle. 



Figure 2: detailed illustration of a second design variation of the inventive nozzle 
lips. 

Figure 3: schematic cross sectional illustration of the inventive applicator device in 
the embodiment of a curtain type applicator nozzle. 

Figure 4: detailed illustration of a third design variation of the inventive nozzle lips. 



The drawings use identical designations for referencing identical components. 

As can be seen in Figure 1, the applicator for coating a moving paper web B comprises a 
supporting structure, or support beam 1 that extends across the entire machine width 
(width of the paper manufacturing or conversion machine, or the width of the applicator 
device). 

In the selected example, the paper web travels over a support roll W with the intent of 
being coated directly with the application medium M. 



The support beam 1 comprises a manifold 2 (so-called ink-manifold) for the liquid or 
viscous coating medium M, such as pigmented coating ink, glue or starch. 
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A compensating chamber 3 connects to this manifold 2, and continues into a supply 
channel 4. The supply channel 4 flows into a metering gap 5, that is formed between an 
inlet side lip 6 and an outlet side lip 7. 

At this point it should be mentioned again that the inlet side lip 6 is the side on which the 
surface (in this instance paper web B) that is to be coated travels toward the metering gap 
5. Correspondingly, the outlet side lip 7 is the one on which the web travels away. 

It can be seen in Figure 1 that for the purpose of degassing the coating medium the free 
end of the inlet side lip 6 extends beyond the free end of the outlet side lip 7 and is 
equipped with a concave curved turning surface 8, 

Especially in this area, that is in the delivery area of the nozzle or the nozzle tips where 
the coating medium leaves the nozzles, components of the coating medium M, or other 
impurities may deposit themselves and bake on over a period of time. 

In order to minimize, or even totally prevent this, at least one temperature control channel 
1 1 and 12 is provided respectively on the tip of the nozzle lips 6 and 7, that is to say on 
the outlet end, and on sides 9 and 10 facing away from the sides 5a and 5b of the 
metering gap 5 which are in contact with the medium (i.e. on the outside 9 of nozzle lip 6 
and on the outside 10 of nozzle lip 7). 

In Figures 1 to 4 respectively, only one channel is integrated into the corresponding 
nozzle lip. An arrangement of individual chambers or parallel channels is also feasible. 

As can be seen especially in the detailed illustration in Figure 2, the wall thickness Wi of 
the nozzle lip 6 and 7 in the area of the temperature controlling channel 1 1 and 12 is 
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thinner on the side facing the outside than the wall thickness W2 of the nozzle lips 6 and 7 

that face the side 5a and 5b which is in contact with the medium. 

This results in almost total elimination of deformation at the nozzle ends. 

Tests have shown that gap changes (nozzle gap 5) due to thermal stresses at the nozzle 

ends are only very minimal. For example, at a gap width of 0.8 mm they are less than 

5%. 

Representative for all drawings, only Figure 2 shows arrows Z which indicate supplies of 
a fluid such as water or air into the temperature control channel 11 or 12. 
Depending upon whether the fluid is to be utilized for the prevention of undesired caking 
(preferred application) or also for the reduction of thermal deflection of the device the 
decision is made, whether cooling fluid or fluid that is adapted to the temperature of the 
coating medium is to be utilized. 

The respectively selected fluid (water or air) can be run through the channels 11, 12 in 
the start-up and/or in the operating phase of the device. 

If the fluid is used for cooling, it should be colder than the surrounding ambient air. 

The aforementioned wall thicknesses Wl are advantageously formed by thin components 
14 and 15 so that the entire nozzle lip which is warmed by the coating medium, dryers, 
etc, can deform thermally only insignificantly when cooling fluid flows through the 
temperature control channels 1 1 and 12. 

Without this construction incorporating thin- walled components 14, 15 these types of 
deformation would negatively influence the coating results across the width of the 
material web. This negative influence would further intensify with increasing width of 
the applicator device. 
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An additional important principal point of the current invention is therefore: the thinner 
the component, that is to say the wall thickness is the smaller are the thermal 
deformations. 

From Figure 1 it can also be seen that component 14 is a two-part component and in this 
particular variation consists of a horizontal leg 14a, and a vertical leg 14b. Leg 14a at the 
same time serves as contact point for an already known adjustment device 16 with which 
the distance between the inlet side lip 6 and the outlet side lip 7, and thereby the width of 
the metering gap is adjustable. 

However, the component 14 can of course also be a single part component, as illustrated 
in Figures 2 through 4. . 

Sealing of the temperature control channel 11, 12 with the components 14, 15 is 
accomplished in this example by a thin 0.7 mm thick strip. 

The connection with the metallic component of the nozzle lip 6, 7 is highly precise. A 
laser welding process can for example be used for this, especially one utilizing a high 
efficiency diode laser having a capacity range of 1 .2 to 3.0 kW. With a welding seam of 
this type there is no danger of a heat deformation of the nozzle lip. 

The length of the two nozzle lips 6 and 7 can be equal (see Figures 3 and 4) or it can be 
constructed so that the inlet side lip 6 - as depicted in Figures 1 and 2 - extends beyond 
the free end of the outlet side lip 7. 

Figure 3 illustrates an applicator device for curtain coating that essentially is constructed 
the same as the device according to Figure 1 and is therefore designated the same 
references. 
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The nozzle lips 6 and 7 with temperature control channels 1 1 and 12, as well as the thin 
outside walls 14 and 15 are located pointing vertically downward and are of equal length. 
In the selected example, the metering gap 5 that is formed between the lips 6 and 7 
dispenses the coating medium downward directly onto the material web B (as illustrated 
in Figure 3), whereby the medium M pours from the nozzle due to gravity. 
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Patent Claims 

1 . Device for direct or indirect application of liquid or viscous medium (M) onto a 
moving material web, especially a paper or cardboard web, comprising a metering 
gap (5) that is formed between an inlet side lip (6) and an outlet side lip (7) 
characterized in that 

at least one thermal control channel (11, 12) through which a fluid flows is 
integrated into at least one of the nozzle lips (6, 7). 

2. Device in accordance with claim 1, 
characterized in that 

the temperature controlling channel (11, 12) is located on the outlet end of the 
metering gap (5) and on the side (9, 10) of the nozzle lips (6, 7) that face away 
from the side (5a, 5b) of the metering gap (5) that is in contact with the medium 

3. Device in accordance with claim 1 and 2, 
characterized in that 

the wall thickness (Wi) of the two nozzle lips (6 and 7) in the area of the 
respective temperature controlling channel (11, 12) is thinner on the side (9, 10) 
facing the outside than the wall thickness (W 2 ) that faces the side (5a, 5b) of the 
metering gap (5) which is in contact with the medium. 

4. Device in accordance with claim 1 and 2, 
characterized in that 

the temperature controlling channel (11, 12) is sealed toward the outside with a 
thin- walled component (14, 15). 
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5. Device in accordance with claim 4, 
characterized in that 

the component (14, 15) has a wall thickness (Wi) of 0.1 to 3 mm, preferably of 
0.2 to 1 mm. 

6. Device in accordance with claim 4 and 5, 
characterized in that 

the component (14, 15) is connected to the nozzle lip (6, 7) at a level of high 
precision by means of a laser welding process, preferably a high efficiency diode 
laser having a capacity range of 1 .2 to 3.0 kW, or brazing or gluing. 

7. Device in accordance with claim 1, 
characterized in that 

that cooled or heated water, or cooled or heated air may be selected as 
temperature controlling fluid. 

8. Device in accordance with one or several of the afore-cited claims 1 through 7, 
characterized by 

nozzle lips (6, 7) that form an open jet nozzle that dispenses the coating medium 
(M) under pressure. 

9. Device in accordance with one or several of the afore-cited claims 1 through 7, 
characterized by 

nozzle lips (6, 7) that form a nozzle for curtain coating, whereby the curtain 
nozzle dispenses the coating medium (M) essentially through the influence of 
gravity. 



